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Accessory optic system, 13-37 
definition of, 13-18 
efferent connections in, 23-25 
functions of, 29-33 
ganglion cells of, 28-29 
lesion studies of, 34-35 
neurons in nuclei of, 26-28 
nomenclature of, 18-19 
nonretinal afferents in, 25-26 
pretectal ally of, 35-36 
retinal ganglion cells of, 19- 
21 
Accessory optic tract 
superior fasciculus of 
formation of, 14 
Acetylcholine 
chronic opioid administration 
and, 452-53 
release of 
adenosine and, 450 
rostral medulla and, 322 
Acetylcholine receptors 
quasi-morphine abstinence 
syndrome and, 449 
N-Acetyltransferases 
neuropeptide processing and, 
207-8 
Achromatopsia 
alexias and, 138 
ACTH 
beta-endorphin and, 312 
precursor of, 311 
Active transport 
intracellular hydrogen, 259-61 
Adenosine receptors 
quasi-morphine abstinence 
syndrome and, 449 
Adenylate cyclase 
learning and, 74-75 
opioid tolerance and de- 
pendency and, 448-50 
Adeny! nucleotides 
opioid tolerance and de- 
pendency and, 448-50 
Adherons 
neurite-promoting factors and, 


Adrenal 
stress-induced analgesia and, 
239 
Adrenal medulla 
enkephalins and, 243 
Afferent 
termination in superior col- 
liculus, 98 
Afferent inflow 
neural activity during sleep 
and, 4 


Alexia-with-agraphia 
left parietal lobe lesions and, 
138 
Alexia-without-agraphia 
left occipital lobe lesions and, 
138 
Alexias 
computerized tomography 
correlates of, 137-38 
Alkylxanthines 
benzodiazepine receptors and, 
450 
norepinephrine turnover and, 
449 
Althesin 
amygdala synaptic transmis- 
sion and, 51 
Amidation enzymes 
neuropeptide processing and, 
208 
Amino acid residues 
enzymatic activities specific 
for, 200-4 
Amphibians 
accessory optic system and, 
18 
cell death in 
thyroid hormone and, 180 
Amygdala 
efferent connections of, 51 
emotional behavior and, 50- 
53 
frontal cortex and, 53-54 
periaqueductal gray and, 316 
Amygdaloid nuclei 
dendro-dendritic synapses and, 
8 
Analgesia 
mu receptor agonists and, 446 
Androgens 
brain masculinization and, 
435-36 
neurite growth and, 437-38 
preoptic area in rats and, 422- 
23 


receptors for, 416 

reproductive behavior and, 
415 

song bird vocalization and, 
418 

spinal nucleus of bulbo- 
cavernosus and, 425-27 

synaptic plasticity and, 437 

Anger 

hypothalamic stimulation and, 

54° 


Angiotensin I 
enzymatic generation of, 206- 


Angiotensin-converting enzyme 


angiotensin generation and, 
206-7 
ANS 
endorphins and, 234 
Antheraea polyphemus 
cell death in 
trophic influences and, 180 
Anxiety 
opioid withdrawal syndrome 
and, 461 


Aphasias 
computerized tomography 
correlates of, 130-38 
radioisotope correlates of, 
129-30 
Aprotinin 
enkephalinase inhibition and, 
452 
Arthropods 
visual system of, 173-74 
Aspartic proteinases 
classification of, 195 
Associative learning 
cyclic AMP and, 78 
Auditory cells 
development of, 107-8 
in superior colliculus, 101-2 
Autism 
asymmetries and, 144 
Autonomic nervous system 
see ANS 
Autonomic responses 
prefrontal cortex and, 53 
Avian pancreatic polypeptide 
substantia gelatinosa and, 323 
Axonal regeneration 
neural transplants and, 292-95 


B 


Bacitracin 
enkephalinase inhibition and, 
452 
Baclofen 
morphine withdrawal syn- 
drome and, 453 
Baroreflex 
intermediolateral cell column 
and, 45—46 
Basal ganglia 
lesions of 
aphasia and, 132 
Basal optic root, 17 
Benzamidine 
parathyroid hormone convert- 
ing activity and, 201 
Benzodiazepines 
chronic opioid administration 
and, 453-54 


479 
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locus coeruleus activity and, 
457 
noradrenergic neuronal activ- 
ity and, 449 
Benzodiazepine receptors 
alkylxanthines and, 450 
quasi-morphine abstinence 
syndrome and, 449 
Beta-endorphin, 311-12 
ACTH and, 312 
brain calmodulin and, 451 
precursor of, 311 
see also Endorphins 


Beta-endorphin/ACTH precursor, 


224, 229-30 
schematic of, 226 
Bicuculline 
morphine withdrawal syn- 
drome and, 453 
Binocular delay 
stereopsis by, 397-98 
Binocular deprivation 
superior colliculus cell activa- 
tion and, 115 
Binocularity 
visual pathway and, 381 
Binocular neurons 
positional disparity and, 399- 
403 
random-dot stereograms and, 
403-4 


receptive fields of, 399 
Birds 


accessory optic system and, 
18 
Blastocyst implantation 
plasminogen-activator-plasmin 
system and, 213 
Blood pressure 
dorsal pons and, 47 
endogenous opioids and, 242- 
43 
hypothalamus and, 48 
intermediolateral cell column 
and, 46-47 
prefrontal cortex and, 53 
Bradycardia 
mu receptor agonists and, 446 
Brain 
beta-endorphin/ACTH precur- 
sor and, 229-30 
Brain-mind relationship 
downward causation and, 2 
Brainstem 


dendro-dendritic synapses and, 


intermediolateral cell column 
and, 45-47 
Broca’s aphasia 
computerized tomography 
correlates of, 131-33 
Bulbocavernosus 
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spinal nucleus of 
neuronal number regulation 
in, 433-34 
sex differentiation in, 425- 
Buprenorphine 
treatment of opiate withdrawal 
and, 462 


c 


Caenorhabdites elegans 
cell death in 
mutants influencing, 184 
neuron cell death in 
function of, 175-76 
sexual differentiation in, 182 
Caffeine 
opioid withdrawal symptoms 
and, 449 
quasi-morphine abstinence 
syndrome and, 449-50 
Calcium 
opioid action and, 450-51 
Calmodulin 
opioid action and, 450-51 
Canine delirium 
sigma receptor and, 447 
Carbohydrate 
N-CAM and, 347-48 
Carboxypeptidase-B-like con- 
verting enzymes, 204-5 
Cardiovascular control 
endogenous opioids and, 242- 
44 
Cardiovascular responses 
emotional behavior and, 55 
Cardiovascular system 
amygdala and, 51 
intermediolateral cell column 
and, 45-47 
Castration 
preoptic area in rats and, 422- 
song bird vocalization and, 
418 
spinal nucleus of bulbo- 
cavernosus and, 425-27 
Cathepsin B 
pH optima of, 192 
Cathepsin H 
pH optima of, 192 
CAT-stimulating activity 
rat cholinergic factor and, 164 
Cell adhesion molecules 
binding activity of, 355-58 
distribution in adult tissues, 
370-71 
expression of, 368-70 
immunological identification 
of, 343-45 


modulation in neural his- 
togenesis, 365-68 
relationships of, 353-55 
role in neural induction and 
neurulation, 358-64 
specificity of, 341 
structure of, 345-53 
Cell cycle 
cytoplasmic pH and, 274 
Cell junction molecules 
cell adhesion molecules and, 
353-55 
Central gray 
intermediolateral cell column 
and, 48 
Central nervous system 
see CNS 
Cerebral cortex 
cortico-cortical connections 
of, 7 
modular architectonic princi- 
ple of, 6-9 
Cerebral information processing 
physical indeterminancy and, 


6 
Cerebral peduncle 
accessory optic system and, 
14 
Cerebrospinal fluid 
beta-endorphin in, 311-12 
para-Chloromercuribenzoate 
pro-opiocortin converting 
activity and, 202-3 
para-Chlorophenylalanine 
hypothermic effects of mor- 
phine and, 453 
opiate analgesia and, 454 
Chloroquine 
parathyroid hormone convert- 
ing activity and, 201 
Cholecystokinin 
amidation in, 200 
substantia gelatinosa and, 323 
Choline 
acetylation of, 208 
Cholinergic neurons 
hippocampal reinnervation 
and, 288-92 
Ciliary ganglion neurons 
neuronal growth factors and, 
151-53 
Cingulate cortex 
emotional behavior and, 53- 
54 
Clonidine 
DPA-induced QMAS and, 454 
locus coeruleus hyperactivity 
and, 457 
norepinephrine metabolism 
and, 449 
opioid abstinence syndrome 
and, 459 





treatment of opiate withdrawal 
and, 462-63 
CNS 
Drosophila 
sex-specific parts of, 80-84 
masculinization of 
sex steroids and, 435-36 
organization principle of, 6-9 
sex differences in, 413-39 
CNS neurons 
neurite extension factors and, 
158-60 
neuronal growth factors and, 
155-57 
neurotransmitter synthesis in, 
165 
Cold-swin stress 
stress-induced analgesia and, 
237 


Color 
stereopsis and, 398 
Color agnosias 
alexias and, 138 
Computerized tomography 
language disturbance evalua- 
tion and, 128-29 
Conditioning 
stress-induced analgesia and, 
237 
Conduction aphasia 
computerized tomography 
correlates of, 133-34 
Converting enzymes 
carboxypeptidase-B-like, 204— 
5 


specific for paired basic re- 
sidues, 200-4 
Cortico-cortical columns, 7 
Crayfish muscle 
delayed potassium current in, 
267 


Crustaceans 
normal brain development in 
factors influencing, 173 
Cyclazocine 
sigma receptor and, 447 
treatment of opiate withdrawal 
and, 462 
cyclic AMP 
learning and, 68 
opioid tolerance and de- 
pendency and, 448-50 
cyclic GMP 
opioid action and, 450 
Cynomolgus monkey 
accessory optic system of, 17 
Cysteine 
classification of, 194 
Cytoplasmic pH 
cell cycle and, 274 
intracellular calcium and, 
261-62 


Cytoskeletal protein modification 
calcium-dependent neutral 
proteases and, 210 


D 


Daphnia magna 
laminar neuron survival and, 
174 
Debrisoquin 
opioid abstinence syndrome 
and, 459 
Defeminization 
sex steroids and, 415 
Defense 
hypothalamic stimulation and, 
54 


Dendritic synapses 
sex differences in, 416 
Dendro-dendritic synapses 
abundance of, 8 
Depth discrimination 
threshold for, 395 
Diapause 
circulating ecdysteroids and, 
181 


Diazepam 
morphine withdrawal syn- 
drome and, 453 
Diencephalon 
intermediolateral cell column 
and, 47-48 
Diethylstilbesterol 
female brain sex reversal and, 
423 
Dihydromorphine 
mu receptor for, 446 
Dihydrotestosterone 
song bird behavior and, 420- 
21 
5,6-Dihydroxytryptamine 
morphine tolerance and de- 
pendence and, 454 
Dithiodipyridine 
pro-opiocortin converting 
activity and, 202-3 
Dopa decarboxylase 
in brain tissue, 75-76 
Dopamine 
learning and, 76-77 
release of 
adenosine and, 450 
Dopamine neurons 
implanted, 295-96 
Dorsal horn nociceptive neurons 
inhibition of, 310 
Dorsal pons 
intermediolateral cell column 
and, 46-47 
Downward causation 
brain-mind relationship and, 2 
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Drosophila 
courtship and mating behavior 
of, 79-89 
learning and memory in, 68- 
78 
Drosophila CNS 
sex-specific parts of, 80-84 
r hil, y 


ster 


D 





cell death in 
mutants influencing, 184—- 
85 
Drosophila mutants 
learning experiments with, 
69-73 
normal brain development in 
factors influencing, 173 
Dynorphin, 312-15 
brain calmodulin and, 451 
immunoreactive, 313-14 
kappa receptor and, 446 
substantia gelatinosa and, 323 
Dyslexia 
asymmetries and, 144 


E 


Ecdysteroids 
diapause and, 181 
Eclosion hormone, 181 
EGTA 
morphine analgesia and, 450- 
51 


Electroconvulsive shock 
opiate withdrawal syndrome 
and, 443 
Electron microscopy 
intracerebral neural implants 
and, 298 
Embryogenesis 
CAM distribution during, 365 
CAM expression in, 368-69 
cell adhesion molecules and, 
358 
Emotion 
amygdala and, 50-53 
hypothalamus and, 54-59 
neural integration of, 43-61 
Papez cycle of, 54 
prefrontal and cingulate cortex 
and, 53-54 
Endogenous opioids, 223-47, 
311-15 
amino acid sequences of, 312 
cardiovascular control and, 
242-44 
catabolic activity of 
exogenous opioids and, 
451-52 
function of, 23446 
pain control and, 235-42 
receptors for, 231-34 
stress and, 235-42 





482 


see also Endogenous pain con- 
trol systems 
Endogenous pain control sys- 
tems, 224-26, 309-31 
anatomy of, 226-27 
circuitry of, 323-26 
components of, 315-23 
Endopeptidases 
classification of, 193-95 
function of, 191 
Endorphins, 311-15 
homeostasis and, 235 
pain control and, 235-42 
Enkephalinase 
inhibition of, 452 
Enkephalin-generating enzyme 
pro-enkephalin cleavage and, 
206 
Enkephalins, 312-15 
adrenal medulla and, 243 
chronic opioid administration 
and, 451-52 
mu receptor for, 446 
rostral medulla and, 321 
substantia gelatinosa and, 323 
Enucleation 
somatosensory afferent expan- 
sion and, 103-4 
Enzyme activation 
calcium-dependent neutral 
proteases and, 209 


inephrine 
intermediolateral cell column 


, 


Estradiol 
gonadotropin secretion and, 
415 


song bird behavior and, 420- 
21 
Estradiol benzoate 
female brain sex reversal and, 
423 
Estrogens 
brain masculinization and, 
435-36 
neurite growth and, 437-38 
receptors for, 416 
spinal nucleus of bulbo- 
cavernosus and, 425-27 
Ethylketocyclazocine 
kappa receptor for, 446 
Excitable cells 
intracellular hydrogen ion and, 
257-76 
Excitable tissues 
spontaneous activity of, 4 
Exopeptidases 
function of, 191 
Eye movements 
maturational changes in, 106 
registration and, 391 
superior colliculus and, 95-96 
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vergence and, 391-92 
vertical disparity and, 390-91 


F 


Fasciculus accessorius optici 
anterior, 19 
Fear 
opioid withdrawal syndrome 
and, 461 
Fentanyl 
mu receptor for, 446 
Fish 
accessory optic system and, 
18 
Flight 
hypothalamic stimulation and, 
54 
Food deprivation 
stress-induced analgesia and, 
237 
Footshock 
stress-induced analgesia and, 
236-37, 327 
Frontal operculum 
lesions of 
aphasia and, 132-33 


G 


GABA 
chronic opioid administration 
and, 453-54 
release of 
adenosine and, 450 
GABA receptors 
quasi-morphine abstinence 
syndrome and, 449 
Ganglion cells 
of accessory optic system, 28- 
29 
Gap junction conductance 
intracellular pH and, 272-73 
Gastrulation 
cell adhesion molecules and, 
360-61 
Gaze 
vertical disparity and, 390 
Geniculocortical cells 
sensitivity to early sensory 
restriction, 113-14 
Glioma-conditioned medium 
neuronal survival and, 153 
sympathetic neuron survival 
and, 154-55 
Global aphasia 
computerized tomography 
correlates of, 134-35 
Glucagon 
enzymatic degradation of, 206 
Glutamate receptor regulation 


calcium-dependent neutral 
proteases and, 210 
Golgi apparatus 
pro-protein proteolytic cleav- 
age in, 196 
Gonadotropin secretion 
estradiol and, 415 
neural control of, 414 
Growth-promoting activity 
neuronal survival and, 153 
Guanfacine 
DPA-induced QMAS and, 454 
opioid abstinence syndrome 
and, 459 
Guany] nucleotides 
opioid action and, 450 


H 


Habitutation 
mechanism for, 72-73 
Haloperidol 
hypothermic effects of mor- 
phine and, 453 
Heart cell-conditioned medium 
neurite extension and, 159 
sympathetic neuron survival 
and, 155 
Heart muscle 
cell adhesion molecules and, 
370 
Heart rate 
amygdala and, 51 
hypothalamus and, 48 
Helix neurons 
calcium-d Pp di pm 
conductance in, 268 
delayed potassium current in, 
267 








Helplessness 
stress-induced analgesia and, 
237 


Heparan sulfate 
neurite-promoting activity 
and, 161 
Heroin 
withdrawal syndrome of, 443 
Hippocampal formation 
dendro-dendritic synapses and, 
8 


Hippocampus 

reinnervation of, 288-92 
Histamine 

adenylate cyclase activity and, 

440 

Histones 

enzymatic degradation of, 206 
Homeostasis 

endorphins and, 235 
Human asymmetry 

evolution of, 142-43 





Human cerebral dominance 
anatomy of, 139-45 
immune diseases and, 145 
Human disease 
asymmetries in, 144-45 
Huntington’s disease 
intracerebral neural implants 
and, 301 
6-Hydroxydopamine 
DPA-induced QMAS and, 454 
20-Hydroxyecdysone 
postembryonic cell death and, 
180-81 
Hydroxyindole-O- 
methyltransferase 
accessory optic system and, 
34 


Hypertension 
atypical aphasias and, 137 
Hypoglycemia 
analgesia caused by, 326 
Hypoglycemic shock 
insulin-induced 
opiate withdrawal syndrome 
and, 443 
Hypothalamic area controlling 
emotional responses, 55-61 
Hypothalamus 
autonomic function and, 48 
emotional behavior and, 54- 
59 
intermediolateral cell column 
and, 47-48 
periaqueductal gray and, 316 
proopiomelanocortin neurons 
in, 311 
Hypothermia 
mu receptor agonists and, 446 


I 


Immune diseases 
cerebral dominance and, 145 
Inferior frontal gyrus 
infarction of 
mutism and, 132 
Information flow models 
neural organization and, 5-6 
Insects 
cell death in 
trophic influences and, 
179-80 
neuron cell death in 
function of, 176-77 
normal brain development in 
factors influencing, 173 
Insular cortex 
lesions of 
aphasia and, 132 
conduction aphasia and, 
134 
periaqueductal gray and, 316 


Insulin 
action on muscle 
intracellular pH and, 274- 
75 


Intermediolateral cell column 
brainstem inputs to, 45-47 
diencephalic projections to, 

47-48 
nucleus tractus solitarius and, 
48-49 
parabrachial nuclei and, 49-50 
paraventricular nucleus and, 50 
ventrolateral medulla and, 49 
Interneurons 
accessory optic system and, 
29 
death of 
metamorphosis and, 178-79 
histodynamic polarity and, 8 
inhibition of, 310 
Intracellular calcium 
pH changes and, 261-62 
Intracellular calcium channel 
intracellular pH and, 271 
Intracellular hydrogen 
active transport of, 259-61 
buffering of, 258-59 
excitable cells and, 257-76 
Intracellular hydrogen channels 
intracellular pH and, 273 
Intracellular pH 
action of insulin on muscle 
and, 274-75 

cellular functions and, 273-75 

electrophysiological effects of, 
265-73 

intracellular calcium and, 
261-62 

Intracellular potassium conduct- 
ance 

calcium-dependent, 268 

inwardly rectifying, 265-67 

in sea urchin eggs, 268-69 

Intracellular potassium current 
intracellular pH and, 267-68 

Intracellular sodium conductance 
intracellular pH and, 270-71 

Intracerebral neural implants, 

279-302 

adult CNS and, 300-2 
development and intrinsic 

organization of, 286-87 
functional effects of, 298-300 
functional integration with 

host brain, 300-1 
methodology of, 281-86 
neural circuitry reconstruction 

and, 287-97 

Invertebrate nervous systems 
cell death in, 171-86 

biochemical aspects of, 184 
functional roles of, 171-79 
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genetic aspects of, 184-85 

sexual differentiation and, 
182-83 

signals for, 179-82 

ultrastructural studies of, 
183-84 

Invertebrate photoreceptors 
receptor potential in 
intercellular pH and, 272 


K 


Kolliker-Fuse nucleus 
intermediolateral cell column 
and, 48 


L 


Labor 
beta-endorphins and, 240 
Laminar neuron survival 
invertebrate 
cell death and, 174-75 
Language 
neural basis of, 127-45 
Lateral frontal lobe 
lesions of 
transcortical motor aphasia 
and, 136 
Lateral reticular formation 
intermediolateral cell column 
and, 45 
Learning 
adenylate cyclase and, 74-75 
cyclic AMP and, 78 
monoamine transmitters and, 
75-77 
Left occipital lobe 
lesions of 
alexia-without-agraphia and, 
138 
Left parietal lobe 
lesions of 
alexia-with-agraphia and, 
138 


Leupeptin 
pro-albumin converting activ- 
ity and, 201 
Limbic system 
prefrontal cortex and, 53 
Lipotropins 
enzymatic degradation of, 206 
Local circuit neurons 
neocortical development and, 
8 
Locus coeruleus 
morphine withdrawal syn- 
drome and, 456-57 
periaqueductal gray inputs 
and, 316 
Locusts 
neuron cell death in 
function of, 175-76 
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optic lobe cell death and, 174 
Lofexidine 
opioid abstinence syndrome 
and, 459 
Luteinizing hormone 
cyclic release of 
medial preoptic area and, 


Luteinizing hormone-releasing 
hormone 
amidation in, 200 
Lymantria 
cell death in 
trophic influences and, 
179-80 
normal brain development in 
factors influencing, 173 


M 


Macrophage activation 
plasminogen-activator-plasmin 
system and, 213 
Mammals 
accessory optic system and, 
18 
Manduca 
cell death in 
sex-specific, 182 
Manduca sexta 
neuron cell death in 
function of, 177 
Masculinization 
sex steroids and, 415 
Mating behavior 
Drosophila, 79-89 
Meiosis 
mu receptor agonists and, 446 
Melanocyte-stimulating hormone 
amidation in, 200 
precursor of, 311 
Memory 
short-term 
cyclic AMP and, 68 
Metalloproteinases 
classification of, 195 
Metamorphosis 
cell death during, 177-79 
Metastasis 
cell adhesion molecules and, 
370 
Metenkephalin 
enzyme activities producing, 
203 
Methadone 
treatment of opiate withdrawal 
and, 462 
withdrawal syndrome of, 443 
Methionine 
initiation codon for 
de novo protein synthesis 
and, 190 
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Methylxanthines 
opioid withdrawal symptoms 
and, 449 
Methysergide 
phentolamine-induced 
hypoalgesia and, 322 
Mind-brain relationship 
modular architectonic princi- 
ple and, 6-7 
Molluscs 
normal brain development in 
factors influencing, 173 
Monarch butterfly 
optic lobe cell death and, 
174 
Monoaminergic neurons 
hippocampal reinnervation 
and, 288-92 
Monoamine transmitters 
learning and, 68, 75-77 
Monoclonal antibodies 
preparation with purified 
CAM antigens, 344 
Monocular deprivation 
superior colliculus cell activa- 
tion and, 114-15 
Morphine 
ACTH and, 312 
adenylate cyclase activity and, 
aay 
calcium uptake and, 450-51 
hypothermic effects of, 453- 
mu receptor for, 446 
periaqueductal gray and, 324 
stress-induced analgesia and, 
237 
Motion 
stereopsis and, 398 
Motoneuron-muscle interactions 
invertebrate 
cell death and, 172-73 
Motoneurons 
death of 
metamorphosis and, 178-79 
Muscle-conditioned medium 
CNS neuron survival and, 
155-56 
Mutism 
computerized tomography 
correlates of, 135-36 
inferior frontal gyrus and, 132 
Mydriasis 
sigma receptor and, 447 
Myelin basic protein 
enzymatic degradation of, 
206 
Myoblast differentiation 
calcium-dependent neutral 
proteases and, 209 
Myofibrillar protein turnover 
calcium-dependent neutral 
proteases and, 209 


N 


Nail illusion, 390 
Nalorphine 
treatment of opiate withdrawal 
and, 462 
Naloxone 
mu receptor for morphine and, 
446 
pain responsiveness and, 236 
shock-induced hypotension 
and, 244 
stress-induced analgesia and, 
236-37 
systemic opiate analgesic ac- 
tion and, 310 
Naloxone-sensitive analgesia 
induction of, 327-28 
Naltrexone 
treatment of opiate withdrawal 
and, 462 
Nauta technique, 44 
Nematodes 


neuron cell death in 
function of, 175-76 
Neocortex 
dendro-dendritic synapses and, 


Nerve growth factor 
neuronal development and, 
149-50 
sympathetic neuron survival 
and, 154-55 
Nervous system 
chemical asymmetries in, 
144 
see also ANS, CNS 
Neural connectivity 
steroid-induced sex dimorph- 
isms in, 417 
Neural development 
cell adhesion during, 339-74 
Neural histogenesis 
N-CAM modulation in, 365- 
68 
Neural implants 
see Intracerebral neural im- 
plants 
Neural induction 
cell adhesion molecules and, 
358-64 
Neural organization 
principles of, 9-10 
Neural sprouting 
steroid-induced sex dimorph- 
isms in, 417 
Neurite extension factors, 157- 


Neurite growth 
sex steroids and, 437-38 
Neurite-promoting factors, 160- 
63 





Neurites 
growth of 
nerve growth factor and, 


Neuroendocrine function 
accessory optic system and, 
34 


Neuron networks 
self-organization and, 3-5 
Neuronal growth factors, 149-66 
Neuronal number 
steroid regulation of, 429-33 
Neuronal survival factors, 151- 
57 
Neurons 
calcium-dependent neutral 
proteases and, 211-12 
in nuclei of accessory optic 
system, 26-28 
see also specific type 
Neuropeptide inactivation 
peptide hydrolysis and, 212- 
13 
Neuropeptide processing, 189- 
215 
intracellular organization of, 
192-97 
Neuropeptide pro-proteins, 197- 
200 


paired basic residues of 
enzymatic activities specific 
for, 200-4 
post-translational processing 
of 


enzymology of, 200-8 
Neurophysins 
enzymatic conversion of, 206 
Neurotensin 
rostral medulla and, 321 
substantia gelatinosa and, 323 
Neurotransmitter synthesis 
in CNS neurons, 165 
developmental factors in, 
163-65 
Neurotransmitter systems 
chronic opioid administration 
and, 451-60 
Neurulation 
cell adhesion molecules and, 
358-64 
Noise 
spontaneous neural activity 
and, 6 
Nonassociative learning 
cyclic AMP and, 78 
Norepinephrine 
chronic opioid administration 
and, 456-60 
intermediolateral cell column 
and, 46 
release of 
adenosine and, 450 


rostral medulla and, 322 
Norephinephrine/alpha-2 adre- 
noceptors 
quasi-morphine abstinence 
syndrome and, 449 
Nuclear magnetic resonance 
language disturbance evalua- 
tion and, 129 
Nucleus cuneiformis 
periaqueductal gray inputs 
316 


’ 





Nucleus raphe magnus 
pain control and, 310 
Nucleus subceruleus 
intermediolateral cell column 


Nucleus tractus solitarius 
endogenous opioids and, 234 
intermediolateral cell column 

and, 48-49 

Nystagmus 

accessory optic system and, 
34-35 


oO 


Octopamine 
adenylate cyclase activity and, 
449 
synthesis in mutants, 76 
Olfactory bulb 


dendro-dendritic synapses and, 


8 
Olfactory cues 
Drosophila mating behavior 
and, 85-89 
suckling initiation and, 108 
Olfactory learning 
circuitry for, 72 
Opiate agonists 
treatment of opiate withdrawal 
and, 462-63 
Opiate dependence 
pharmacotherapy for, 462-64 
Opiate receptors, 231-34, 445— 
48 
alterations in, 447-48 
characteristics of, 445-47 
stress-induced analgesia and, 
240-41 


Opiate withdrawal, 443-65 
environmental and learning 
factors in, 460-61 
Opioid action 
intracellular modulators of, 
448-51 
Opioids 
see Endogenous opioids 
Optic ganglia 
invertebrate 
cell number regulation in, 
173-75 
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Optic tectum 
anatomical integrity of, 97 
retinal ganglion neuron surviv- 
al and, 156 
Organogenesis 
cell adhesion molecules and, 
359 
Ovulation 
plasminogen-activator-plasmin 
system and, 213 
Oxytocin 
secretory granule and, 196 


? 


Pacemaker neurons 
spontaneous activity of, 4-5 
Pacemaker sites 
neural activity during sleep 
and, 4 
Pain control 
endogenous opioids and, 235- 
42 
see also Endogenous pain con- 
trol systems 
Pancreatic exocrine cells 
cell adhesion molecules and, 


Panum’s area 
stereopsis and, 393-95 
Parabrachial nuclei 
intermediolateral cell column 
and, 48, 49-50 
Parathyroid hormone 
converting activity in para- 
thyroid, 201 
Parathyroid hormone converting 
activity 
inhibition of, 201 
Paraventricular nucleus 
intermediolateral cell column 
and, 50 
Paravertebral sensory neurons 
neuronal growth factors and, 
153-54 
Parkinson’s disease 
intracerebral neural implants 
and, 301 
Pentazocine 
kappa receptor for, 446 
Peptide hormone receptors 
adenylate cyclase activity and, 
449 


Peptide hydrolases 
extracellular, 212-14 
neuropeptide inactivation and, 
212-13 
Peptide receptor regulation 
calcium-dependent neutral 
proteases and, 210 
Peptidergic neurons 
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distribution in periaqueductal 
gray, 316 
neuropeptides and, 192 
Peptides 
proteolysis and, 189-90 
Peptide secretion 
intracerebral neural implants 
and, 298 
Periaqueductal gray 
circuitry of, 324 
glutamate injection in 
analgesia and, 311 
pain control and, 310, 315- 
16 
Peripheral ganglion neurons 
neurite extension factors and, 
157-58 
Phencyclidine 
sigma receptor and, 447 
Phentolamine 
injection into rostral medulla 
hypoalgesia and, 322 
Pheromones 
Drosophila mating behavior 
and, 85-89 
Physical indeterminancy 
cerebral information proces- 
sing and, 6 
Picrotoxin 
morphine withdrawal syn 
drome and, 454 
Piperoxane 


adenylate cyclase activity and, 


dais 
Pituitary 
stress-induced analgesia and, 
237-39 
Planum temporale 
asymmetry in, 139-40 
Plasminogen-activator-plasmin 
system, 213-14 
Polyornithine-attachable neurite- 
promoting factor, 160-61 
Pontine reticular formation 
periaqueductal gray inputs 
and, 316 
Positron emission tomography 
language disturbance evalua- 
tion and, 129 
Posterior accessory optic tract, 
19 
Prefrontal cortex 
emotional behavior and, 53- 
54 
Pregnancy 
beta-endorphins and, 240 
Preoptic area 


sexually dimorphic nucleus of, 


421-25 
neuronal number regulation 
in, 429-33 
Pre-pro-proteins, 196 
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Primates 

accessory optic system of, 17 
Pro-albumin 

proteolytic processing of, 197 
Pro-albumin converting activity 

inhibition of, 201 
Prodynorphin, 225, 230-31 

schematic of, 226 
Proenkephalin, 225, 230 

schematic of, 226 
Proenkephalin A, 312-13 
Progestins 

receptors for, 416 
Pro-insulin processing 

carboxypeptidase-B-like en- 

zymes and, 204 

secretory granule and, 196 
Pro-opiocortin 

processing of 

secretory granule and, 196- 
97 


Pro-opiocortin converting 
activity 
inhibition of , 202-3 
Pro-opiomelanocortin, 311-12 
Pro-proteins 
proteolytic cleavage of, 196 
see also Neuropeptide pro- 
proteins 
Prostaglandin 
opioid tolerance and de- 
pendency and, 448-50 
Proteases 
calcium-dependent neutral, 
209-12 
classification of, 191-92 
Proteins 
lysosomal degradation of, 209 
nonlysosomal degradation of, 
209 
proteolysis and, 189-90 
Pulfrich effect, 398 


Q 


Quasi-morphine abstinence syn- 
drome, 449-50 


R 


Radioisotope brain scanning 
aphasia syndromes and, 129- 
30 
Random-dot stereograms, 381, 
384, 405 
neuron responses to, 403-4 
Raphe cells 
functions of, 46 
Raphe lesions 
morphine analgesia and, 454 
Raphe nuclei 
intermediolateral cell column 
and, 45, 48 


Rat cholinergic factor 
CAT-stimulating activity and, 
164 
Reentrance 
higher brain function and, 7-8 
Registration 
eye movements and, 391 
Renal blood flow 
dorsal pons and, 47 
Renin 
angiotensin generation and, 
206-7 
Renin-angiotensin system 
CNS and, 206-7 
Reproductive behavior 
sex steroids and, 414 
Reptiles 
accessory optic system and, 
18 
Respiration 
prefrontal cortex and, 53 
Respiration rate 
amygdala and, 51 
Reticular formation 
superior colliculus and, 97 
Retina 
development of 
visual cell activation and, 
110 
Retinal ganglion cells 
morphology and distribution 
of, 19-21 
Retinal ganglion neurons 
neuronal survival factors and, 
156-57 
Retinocollicular projections 
prenatal maturation of, 102-3 
Retinohypothalamic tract 
hydroxindole-O- 
methyltransferase activity 
and, 34 
Rhesus monkey 
accessory optic system of, 17 
Rostral medulla 
afferent connections of, 319- 


circuitry of, 324-25 
pain control and, 310, 316-22 


Sea urchin eggs 
potassium conductance in, 
268-69 
Secretory granule 
pro-protein processing and, 
196 


Sedation 

mu receptor agonists and, 446 
Self-motion 

detection of 





accessory optic system and, 
30-33 


Sensitization 
mechanism for, 72-73 
Sensorimotor system 
vertical disparities and, 391 
Sensory neurons 
development of 
nerve growth factor and, 
149-50 
paravertebral 
neuronal growth factors 
and, 153-54 
Serine protease 
classification of, 193 
Serotonin 
acetylation of, 208 
chronic opioid administration 
and, 454 
learning and, 76-77 
nonassociative learning and, 
75 
Sex steroids 
CNS masculinization and, 
435-36 
critical period in effects of, 
436-37 
developmental processes and, 
435-36 
mechanisms of action, 416 
neurite growth and, 437-38 
neurogenesis and, 431-33 
neuronal number regulation 
and, 429-33 
reproductive behavior and, 
414 
Sexual behavior 
stress-induced analgesia and, 
237 


Shock 
endogenous opioids and, 243- 
44 


Sleep 
spontaneous neural activity 
Sodium valproate 
quasi-morphine abstinence 
syndrome and, 449 
Somatosensory cells 
development of, 107-8 
in superior colliculus, 101-2 
Somitigenesis 
cell adhesion molecules and, 
359 
Song bird brain 
vocal control regions in, 418- 
21 
Spinal dorsal horn 
circuitry of, 325-26 
pain control and, 323-23 
Spinal neurons 
norepinephrine and, 322 


Spinal nociceptive neurons 
control of 
SHT and, 318 
Spinoreticular neurons 
inhibition of, 310 
Spinothalamic neurons 
inhibition of, 310 
Squid axon 
delayed potassium current in, 
267 
Stereoacuity, 395-96 
Stereopsis, 379-408 
information processing in, 
380-90 
neurophysiology of , 398-404 
psychophysics of, 390-98 
Stereoscopic matching, 386-90 
primitives and, 390 
Steroid receptor regulation 
calcium-dependent neutral 
proteases and, 210 
Strabismus 
superior colliculus cell activa- 
tion and, 115-16 
Stress 
endogenous opioids and, 235- 
42 


Stress-induced analgesia 
opioid and nonopioid forms 
of, 236-37 
opioid receptors mediating, 
240-4 


peripheral opioids and, 237- 
39 


physiological activation of, 


Strychnine 
spontaneous neural activity 
and, 3-4 
Stuttering 
asymmetries and, 144 
Substance P 
amidation in, 200 
distribution in periaqueductal 
gray, 315, 324 
substantia gelatinosa and, 
323 
Substantia gelatinosa 
neurons of, 323 
Substantia nigra 
dynorphin levels in, 313 
Substrate adhesion molecules 
cell adhesion molecules and, 
353-55 
Suckling 
initiation of 
factors in, 108 
Superior colliculus, 95—117 
deep laminae of, 97 
environmental manipulation 
and, 113-16 
laminar organization in, 96-97 
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motor topographies of, 99- 

100 
development of, 104-7 

multimodal integration in, 102 

nonvisual receptive field prop- 
erties of, 101-2 

sensory topographies of, 97- 
99 


development of, 102-4 
somatosensory and auditory 
cells of 
development of, 107-8 
visual cells of 
development of, 108-13 
visual receptive field prop- 
erties of, 100-1 
Sylvian fissures 
asymmetry in, 140 
Sympathetic neurons 
development of 
nerve growth factor and, 
149-50 
neuronal growth factors and, 
154-55 
Synapses 
see specific type 
Synaptic cleft 
neuropeptide inactivation and, 
212 
Synaptic plasticity 
androgen-sensitive, 437 
Synaptosomes 
calcium uptake by 
morphine and, 450-51 


T 


Tachycardia 
intermediolateral cell column 
and, 49 
sigma receptor and, 447 
Tactile cues 
suckling initiation and, 108 
Testes 
cell adhesion molecules and, 
370 
Testosterone 
aromatization to estrogen 
brain masculinization and, 
423 
neurogenesis and, 432 
reproductive behavior and, 
415 
song bird behavior and, 420- 
21 
Testosterone propionate 
preoptic area in rats and, 422- 
23 
Tetanus toxin 
spontaneous neural activity 
and, 3 
Texture contours 





488 


vergence eye movements and, 


Thalamic nuclei 
dendro-dendritic synapses and, 
8 


Thalamus 
neurochemical asymmetries 
in, 144 
Theophylline 
opioid withdrawal symptoms 
and, 449 
Thiorphan 
enkephalinase inhibition and, 
452 
stress-induced analgesia and, 
236 
Thyroid hormone 
cell death in amphibians and, 
180 
Thyrotropin-releasing hormone 
amidation in, 200 
quasi-morphine abstinence 
syndrome and, 449 
Tomographic regional cerebral 
blood flow 
language disturbance evalua- 
tion and, 128-29 


Tractus peduncularis transversus, 


18 
Tranquilizers 
opiate withdrawal syndrome 
and, 443 
Transcortical motor aphasia 
computerized tomography 
correlates of, 135-36 
Transcortical sensory aphasia 
computerized tomography 
correlates of, 136 
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Transpeduncular tract, 18 
Tree shrew 

accessory optic system of, 17 
Tryptophan 

opiate analgesia and, 454 
Tumor invasiveness 

plasminogen-activator-plasmin 

system and, 213 

Tunicamycin 

N-CAM and, 346 


Vv 


Vasoactive intestinal polypeptide 
distribution in periaqueductal 
gray, 315-16 
Vasopressin 
secretory granule and, 196 
Ventral medulla 
blood pressure and, 46 
Ventrolateral medulla 
intermediolateral cell column 
and, 49 
Ventrolateral reticular formation 
intermediolateral cell column 
and, 45, 48 
Ventromedial midbrain teg- 
mentum 
accessory optic system and, 


Vergence 
eye movements and, 391-92 
Vertical disparity 
gaze parameters and, 390-91 
Vestibular system 
detection of self-motion and, 
30-33 


Visual agnosias 
alexias and, 138 
Visual cells 
characteristics of, 100-1 
development of, 108-13 
Visual cortex 
superior colliculus and, 96, 
111-13 
Visual cortical neurons 
positional disparity and, 399- 
403 


random-dot stereograms and, 
403-4 
Visual cues 
Drosophila mating behavior 
and, 87 
Visual pathway 
binocularity in, 381 


W 


Wernicke’s aphasia 
computerized tomography 
correlates of, 130-31 
Wernicke’s area 
language processing and, 130- 
31 


X 


3-iso-butyl-methyl-Xanthine 
quasi-morphine abstinence 
syndrome and, 449 


Z 


Zona incerta 
intermediolateral cell column 
and, 48 
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